Herein we provide the first report of the rare cardiid bivalve Schedocardia from Cuba. The single, 35 partial, valve external mold was derived from the Madruga Formation which is characterized by a 36 richly diverse marine fauna including echinoderms, brachiopods, benthic and planktonic 37 foraminiferans, but from which bivalves were not previously reported. The unit is considered late 38 Paleocene in age (Thanetian), but the presence of Schedocardia supports a possible age extension of 39 the formation into the early Eocene (Ypresian). Moreover, we provide a reconsideration of the 40 historical factors that affected the accepted type locality of the outcrop, which allows for an alternative 41 interpretation of the shallow water fauna found therein. 42 43 44 45 RESUMEN 46 Se reporta por primera vez el género bivalvo Schedocardia de la Formación Madruga, para el registro 47 fósil de Cuba. De esta formación se ha reportado una rica fauna de invertebrados incluyendo 48 equinodermos, braquiópodos y, especialmente de foraminíferos, pero no moluscos bivalvos. Se ha 49 considerado que la Formación Madruga se depositó durante el Paleoceno tardío (Thanetiano), no 50 obstante, la presencia de Schedocardia apoya la extensión de edad de la formación hasta el Eoceno 51 temprano (Ypresiano). La consideración de factores antropogénicos que han afectado la localidad tipo 52 de la formación nos permite ahora una interpretación alternativa del depósito y el ambiente de 53 deposición. 54 55 Palabras clave: Molusco; Cardiido; Fósil; Eoceno; Madruga; Cuba 56 57 58 59 60
INTRODUCTION 61 62
The Paleocene of Cuba is represented in localized outcrops throughout the island, but the 63 best-known outcrops are perhaps those near the town of Madruga, in central-eastern 64
Mayabeque Province, where a complex of ophiolites, Cretaceous volcanic rocks, and latest 65 Cretaceous, Paleogene and Neogene age sedimentary formations crop out (Furrazola-66 Bermúdez et al., 1964; Albear et al., 1985) . 67
This region has been the subject of paleontological investigations since the early-68 middle 20 th century, as part of oil and mineral prospecting by North American companies (De 69 Golyer, 1918; Lewis, 1932a, b; Palmer, 1932; Wright and Sweet, 1924) . Based on field trips 70 made between 1929 and 1946 around Cuba, Palmer (1948) compiled a list of fossil-bearing 71 localities, including more than 70 sites for the town of Madruga. In his publication, Palmer 72 mentioned a locality previously identified by Lewis (1932a) as "Cut under railroad bridge 73 two kilometers west of Madruga at Central San Antonio" and cataloged it as a notable locality 74 (Loc. 757 in Palmer, 1948) . Since Lewis (1932a) had not selected a holostratotype (type 75 section) nor did he record its faunal content, Bermúdez (1950) erected the roadcut under the 76 railroad bridge as the type locality for the Madruga Formation (Loc. Bermúdez Sta. 76b) and 77 assigned it a Paleocene age. 78 This locality was originally described as "Madruga marls" by Lewis (1932a) , who 79 erroneously considered it of Late Cretaceous age. Its fossil fauna was reported later by Palmer 80 (1934) , Palmer (1932 Palmer ( , 1948 , Bermúdez (1948a, b, 1949) , Bermúdez (1938, 81 1950 ), Cooper (1955 Cooper ( , 1979 , and Kier (1984) . They had found mostly Cretaceous and 82 Paleocene large foraminifers, but also assemblages consisting of small benthic and planktonic 83 species including several index taxa (Palmer, 1934; Bermúdez, 1948a, b, 1949; 84 Bermúdez, 1950; Furrazola-Bermúdez et al., 1964; Lexicon, 2013) . Interestingly, 85 4 brachiopods, scaphopods, and echinoid fragments were also reported. The brachiopods 86 collected by Palmer, deposited in the U.S. National Museum, were later described and figured 87 by Cooper (1955 Cooper ( , 1979 However, it differs from these three species in having prominent ribs near the umbo, many 185 more costae, interstices that are flat but wide, not narrow, and ribs that do not bear beads (as 186 in S. gatunense). In that sense, our specimen agrees closely with Schedocardia 187 hatchetigbeensis (Aldrich 1886) in having narrower interstices, lacking rib beads, and having 188 low spines inside these spaces. Since our specimen is incomplete, we tentatively refer it here 189 to S. cf. hatchetigbeensis until further specimens are available ( Fig. 5) . The genus Schedocardia appears in the fossil record in the late Paleocene (Keen, 1980; 209 Schneider, 2002) , but apparently did not have its acme until the Eocene. Schedocardia 210 hatchetigbeensis has been reported from the early Eocene (Ypresian) of Alabama and Texas, 211 USA (Toulmin, 1977; Sessa et al., 2012) . Other Schedocardia species, such as S. juncea and 212 S. gatunense are reported from the late Eocene of Panama, Venezuela, Colombia, and Peru 213 (Woodring, 1982) . Therefore, the genus is generally considered to be an Eocene indicator 214 (Woodring, 1982:542) . The occurrence of Schedocardia in the Madruga Formation seems to 215 support the extension of the Cuban formation at least to the early Eocene. and soil cover (YCI unp. observations). Former investigators, however, did not take into 246 consideration the anthropogenic alterations inflicted on the local stratigraphy by the 247 construction of the roads (Figs. 1, 6 ). These modifications seem to have severely altered or 248 mixed the bedding at our collecting locality ( Fig. 7.2) , and the horizontality of several beds at 249 several locations. The use of dynamite and heavy machinery likely affected the local 250 stratigraphy and occurrence of its fossil fauna, which up to now has not been considered in 251 any of the published accounts of the outcrop since the 1920's ( Fig. 7) . 252 Furthermore, the historic photographs taken during the construction of the highway and 253 overpass show the presence of a more lithified outcrop-base than the more friable, marly, 254 polymictic sandstones covered by soil and vegetation of today. It is possible that large 255 boulders now present in the outcrop were positioned there then. All these factors, and the 256 presence of these hitherto unreported faunal components prompt a reassessment of the whole 257 outcrop that could help clarify the stratigraphy, fauna, and age of the Madruga Formation and 258 its formational history. Much more data is needed to test some of these initial observations 259 and hypotheses. However, we are confident that such an investigation will reveal a far richer 260 Madruga Formation than currently characterized. 
